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April 9, 1997 

The Honorable John R. Kasich 
Chairman, Committee on the Budget 
House of Representatives 

Subject: Enerm Policv: DOE’s Policv. Programs, and Issues Related to 
Electricitv Conservation 

Dear Mr. Chairman: 

As requested, we are providing you with information on the Department of 
Energy’s (DOE) energy policy and programs as they relate to electricity 
conservation. We used this material to brief your office on March 20, 1997. 

As a component of the administration’s overall sustainable energy strategy, 
DOE integrates electricity efficiency into its energy-efficiency and renewable- 
energy policy and programs. However, neither the administration nor DOE has 
an explicit electricity conservation policy. For fiscal year 1998, the 
administration requested a budget for DOE’s Office of Energy Efficiency and 
Renewable Energy of about $1.02 billion, which represents a 27-percent 
increase over the Office’s appropriation for fiscal year 1997. 

In the recent past, the Congress passed legislation to facilitate greater 
competition among wholesale suppliers of electricity. Currently, the Congress 
is considering, and several states have passed, legislation that would 
restructure the electric utility industry to facilitate greater competition among 
retail suppliers. Restructuring may result in lower electricity prices, on 
average; thus, some consumers may be less willing to invest in energy- 
efficiency technologies. If electricity prices are lowered and consumption and 
generation subsequently increase, restructuring could possibly lead to greater 
power plant emissions and affect environmental quality. At this time, it is 
uncertain whether DOE’s current energy-efficiency and renewable-energy 
programs are the most cost-effective means for addressing environmental 
damages. 
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Enclosure I provides you with background data, information on DOE’s policy 
and programs, and our preliminary thoughts on the consistency of DOE’s 
current policy and programs in the light of current and anticipated changes in 
economic conditions and public policies. 

We reviewed the National Energy Policy Plan’ and DOE’s statements regarding 
the Department’s current energy policy and programs. In addition, we 
reviewed the literature on energy policy and consulted with several experts. 
We performed our review from December 1996 through March 1997 in 
accordance with generally accepted government auditing standards. 

AGENCY COMMENTS AND OUR EVALUATION 

We provided DOE with a draft of this report for review and comment. DOE 
said that (1) our report fails to accurately reflect the proven value and cost- 
effectiveness of the programs and policies of the Office of Energy Efficiency 
and Renewable Energy and (2) DOE’s policies and programs are among the 
most cost-effective options for addressing the environmental damages 
associated with an increase in the demand for electricity services arising from 
the restructuring of electric utilities. 

We believe that the cost-effectiveness of DOE’s programs in addressing the 
environmental damages that may result from the restructuring of the electric 
utility industry will depend to a great extent on how restructuring unfolds and 
on the path of future electricity prices. Thus, it is uncertain whether DOE’s 
current programs will reduce additional environmental damages in the most 
cost-effective way. Even if DOE’s current projections were to indicate that the 
estimated benefits of the Department’s programs exceed their costs, possible 
alternative programs or measures might provide equal or greater environmental 
benefits for less cost. 

DOE also commented that our audits and analysis have shown that DOE’s 
Office of Energy Efficiency and Renewable Energy’s programs and policies are 
among the most cost-effective ways of addressing environmental concerns. 
However, we have never reported that DOE’s programs and policies are among 
the most cost-effective ways to address environmental concerns. Enclosure II 

‘Sustainable Energy Strategy: Clean and Secure Energy for a Competitive 
Economy, Pursuant to Section 801 of the Department of Energy Organization 
Act (U.S. Government Prinung Office, July 1995). 
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- 

contains the complete text of DOE’s comments, along with our detailed 
responses. 

----- 

We will make copies of this report available to others upon request. If you 
have any questions or need additional information, please call me at (202) 512- 
3841. Major contributors to this report include Charles W. Bausell, Jr.; 
Timothy J. Guinane; Michael J. War-go; and William K. Garber. 

Sincerely yours, 

sources, 

Enclosures - 2 
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ENCLOSURE I 

ELECTRICITY CONSERVA~ON 

ENCLOSURE I 

ENERGY POLICY 
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GM Background 

Demand for Energy Is Increasing 

l Total energy consumption was up by 
36% during 1970-95; is expected to 
grow by 1% annually during 
1995-2015. 

Source: GAO’s analysis of data from the Energy information Administration (EIA). 
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Source EIA 
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MCI Background 

Demand for Electricity Is Increasing 
l Electricity sales were up by 116% 

during 1970-95; are expected to grow 
by an average of 1.5% annually 
during 1995-2015 for all sectors. 

l Although small as a proportion of total 
sales, electricity sales to the 
transportation sector are expected to 
grow by 11.4% annually during 
1995-2015. 

Source: GAO’s analysts of EM’s data. 
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44.4% 55.2% 

16 1% 61% 22.4% 

1974 1995 

0 Coal 0 Natural Gas Petroleum •i Nuclear Renewable I 
Data are a proporhon of total net generation (excludes plant use). 
Source GAO’s analysis of EM’s data 
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MO Background 

Electric Utilities’ Fuel Source Is Changing 

1.8% 

2015 
Forecast 

I q Coat q Natural Gas n Petroleum q Nuclear 
I 

Forecast data are a proportion of total generation 
Source GAO’s analysis of EM3 data 
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Short Tons (thousands) uolfun Dioxide Gas Emissions Are Declining 
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Electnc utility emlsslons, forecast IS the limit mandated by the Clean Air Act 
Amendments of 1990 
Source. EIA 

10 GA0/RCED-97-107R Elechicity Conservation 



ENCLOSURE I ENCLOSURE I 

a0 Background 

Metric Tons (millions) Carbon Emissions Are Increasing 
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Actual Forecast 
Actual data are for carbon emlsslons from electnc uthtles, forecast Includes 
emissions from all electric power generators except cogenerators 
Source EIA. 
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Competition in the Utility Industry Is 
Increasing 
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GA* Background 

Prices for Electricity Are Changing 
0 Average retail price declined by 26% 

during 1982-95. 
l EIA and Gas Research Institute 

project annual declines in residential 
electricity prices of 0.5% and 1.2%, 
respectively, during 1995-2015. 

8 WEFA projects annual increases in 
electricity prices of 0.4% per year 
during 19952015. 

Prices are adjusted for inflation. WEFA is a forecastrng service. 
Source: GAO’s analysis of EM’s and Gas Research Institute’s data; WEFA 
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a* DOE’s Energy Policy 

DOE’s energy-efficiency and renewable- 
energy policy and programs 

l involve a range of energy sources 
and end-users 

l involve programs (e.g., electric 
vehicle research and development 
(R&D)) that could result in an 

- increase in the use of certain energy 
sources (e.g., electricity) and a 
decrease in the use of other sources 
(e.g., petroleum). 
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GAo DOE’s Energy Policy 

DOE’s rationale for policy and programs 
includes market failures, which lead to 
inefficient resource allocation, such as 

l the failure of energy markets to 
account for external environmental 
degradation costs associated with 
energy production and use 

-0 the private sector’s inability to profit 
sufficiently from investments in R&D 
involving electricity infrastructure and 
energy-efficient technologies. 
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MCI DOE’s Energy Policy 

l fragmentation of the home-building 
industry, which impedes large-scale, 
industry-sponsored R&D; 

l long life-times of residential structures 
and energy systems, which inhibit the 
incorporation of new more - 
energy-efficient technologies; 

l lack,of building management’s 
attention to energy costs due to fact 
that energy costs are a small fraction 
of business expenses. 
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w Selected DOE Energy Programs \ 

Budget Categories 

(1) Energy conservation 
(a) R&D 

Examples of FY 97 
Programs/Activities Enacted 

(000) 
$17,820 

5,150 
6,902 

120,845 
29,000 

(b) Building technology, 
state, and community- 
sector - 

-Electric vehicle R&D 
-Motor challenge 
-Lighting and appliance 
R&D 
-Weatherization assistance 
-State energy program 

(2) Solar and renewable 
resource technologies 

-Geothermal 30,000 
-Biofuels energy systems 55,300 
-Photovoltaic energy sys. 60,000 
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MCI Preliminary Thoughts on Energy Policy 
and Programs 

DOE identifies market barriers that inhibit 
cost-effective investments in efficient 
technologies and practices. 

. Eliminating market barriers may not 
lead to more efficient resource 
allocation. 

l It is uncertain whether DOE’s 
- programs to eliminate market barriers 

are the most cost-effective means for 
addressing the environmental costs of 
energy production and use. 

23 GAOLRCED-97-107R Electricity Conservation 



,- 
ENCLOSURE I ENCLOSURE I 

I’ 

.I 

24 GAWRCED-97-PQ7R Electricity Conservation 



ENCLOSURE I 
.’ : 7,” 

‘-’ ’ ENCLOSURE I 

w Preliminary Thoughts on Energy Policy 
and Programs . 

Even though, on average, electricity 
prices may fall, restructuring may result 
in higher prices during peak demand 
periods. During these periods, 
consumers would likely use less 
electricity and adopt more 
energy-efficient technologies. Thus, 
restructuring may facilitate the adoption 
of energy-efficient technologies by some 
households and businesses. 

GAO/RCED-97-107R Electricity Conservation 



c ’ 
:*q ENCLOSURE I ENCLOSURE I 

’ i 

1 i,! 26 GAWECED-97-107R Electricity Ccmservation 



ENCLOSURE II ENCLOSURE Ii 

COMMENTS FROM THE DEPARTMENT OF ENERGY 

Note: GAO’s 
comments 
supplementing 
those in the 
report’s text 
appear at the end 
of this appendix. 

l33p2wtment of Energy 
Washmgion, DC 205&5 

. 

MEMORANDUM J&r&26, i997 

To. 

From 

Subl=t Comments on GAO Repon on Biectricrty Conservation Poiky 

We request that the following general comments be incIudcd in the letter f?om Mr. Rezendes to 
Mr Kaskh in the seet~on set aside for “agxncy comments.” If the gnerai cumr~~s arc not 
included in this -,ectio& the Departnxnt vould comder this a serious hrcach of GAO’s 
obligation to present agency wexvptitis 

See comment 1. The U S lkp-ment ofEner= believes that the report fails to accurately rebox the 
prowls vahe and cost4tiveness of the programs and policies of the office of Energy 
Efticiency and Renew&k Enerm (EXXE). Many assertiooy are u&u&d and lack 
substantratioll 

* E.F-RJZ’s progams and policies are among the most cost+&ctive ways of 
addnmng environmental cow as evidenced by GAO’s own audits and 
W&SiS 

* The report question’* whether EEIRE’s programs are eost-eS&tiive even thaugh 
an analps conducted by lhe GAO &e!jshows that the cost savinys to 
consumers from only two ETRE progams is greater than the entre research and 
developmull hIdgel 0ftc.m.E over the prs 7978 :o 1996 (see alt3cbd rat&~ 

* By IMC~CIV werug tb link betwerm market faib and market bmers in 
the Depfment ‘s policy ratumle, the rqxxt unGr!y eriticlzcs the Department’s 
pohq of remowng nwk& barrjers lo energy efkiency imstmems In f% 
!EERE works IO remo\e merket bcrrriers to eaqg eff&xy imcstmeclns in 
order to addxss rhe fnanleifdim of external ewiranmetd w* ufefecrriuty 
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production and use 

See comment 2. 0 The report prematurely questions the eflicag of EERJ3 programs in a 
restructured ekctricity industry for rhc followmg reasons 

- hause elcctnc Industry restnxturmg IS still m its formative stages, It 
IS prcmaturc to spe4ate on whas the ultnnate effect of rcstrucluring will 
be or exactly how the Bpartment’s programs ~111 no&d to adapt 

- No exldence IS tltcd TO mdicate why the problem ofsub-o~mat prt~ 
rcsesrdx and development til disappear once the electnuty mdustry IS 
res~ctured 

-- In the long term, reta eieckcity prices till be rmportant In 
determmmg whether commers ~111 invest LII enw efficiency. Un the 
one hand, If ekctn&y prices rise. then energy eEcicncy w-111 be even 
more needed to maximize our Nation’s cntrgy product~vlty to fuel our 
economy On the other hand, if cktnclty prices de&c and dectnclty 
consumption mcreases, mergy efficiency inv45tmcnts will be needed to 
ot3ket the env~~omnental dqgadation cause$ by an tnueast m electrmty 
genera&on Under any scenano, energy &iiuency inwestments will be 
needed to improve our Nation’s enew productiwrty, prevent poilutxan, 
keep Amenca scum, and engage the interna~onal rnzcket. Indeed, thcsc 
investment.s ~111 become incrangly jmporrant as the umxnauonal 
co3nm~111ty m0vc.s to meet the challenge of climate change. 

See comment 1. 

See comment 1. 

NOW on p. 24. 

These gerwaI ~~mrncrtts are dimssed in more detait in 3 memos Tom DOE to the GAO 
dated ?‘hrch 25, 1997. February l&1997, and Jartuary 29,1997 

lfdectmxly prices are !owcrcd and consumption and generation subsequently 
mcrcasc. rt%&-ucnmng could possibly lead to greater power plant emimons and 
affect ecsvtronmc~~ quality. At this time, it is uncertain whether DOE’s cm-rem 
energy-efliaenq and rcnavable-&xgy progrwns are tbc most cost~ecrjvc 
means kr irnpi~ng envlro~nentdl quaI@. 

2 
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(1; 7 “- 

ENCLOSURE II 

aopsopriate to asbert [hat DOk’s programs appear to be the most cast-etTective optron 
in dddressin~ environmental cost5 aSixx~ted with an increase In the demand for 
e!ectrioity semces 

Based on GAO’s audit nf the programs of the Office of Energy Efficiency and 
Renewable Programs, the attached table e&led Wighesl Returns on &wemment 
Investments” shows how costeffective kERE’s pro~ams are. The cost savings to 
consumerfe from only two EERE programs more than doubles the entire research and 
development budget of EERI’ over the years 1978 to 1996. 

See comment 2. l The report seems to imply lhat ifrcstruauring lowers eleuricity prices there wii be no 
need fir the Depxrttnent’s energy dlklency programs. This reasoning is EG5ous for 
tifolhmgreasom 

* Because dectnc miustry rcstmcturing is still m its formatwe strycs, rt is 
pnx=ture to spec~latc on w&at the uknnale eS& of rcstnxmn ngwill beor 
emctly how the &par&m&s prom ill need to adapt Even if the pnce of 
elmcrty IS reduce on awragc, there may be large segments of the market (e g 
some resident& and small commercd enteqrises) for wiuch the price will 
increase 

* After restructwng, the problem of sub-optunal private research and dcvelopmect 
~111 remsun because industry support oftecbuoi~ devcIapmerrt will still be 
htndered by 8 focus on short-term profitability. a Iack ofresources, the inabilIty of 
mdivrdurd firms to capture the full benefits of specific te&noiogy ~mprovernen~. 
and the geneA under investment WI research that bendits the camn~n god 
more tbxn the empotwc bottom Ime 

Now on p. 18. 

See comment 3. 

* Under any scenario, energy &ciency rnvestments will be needed to Improve our 
Natlon’b energy product~+~ty, prevent potiuticm. keep Amcnca secure, and engage 
the lntet-natxonal market. Indeed, the Department’s &crcncy programs will 
become mcreasngly nnportant as the rntemat~onal community moves to meet the 
challenge of climate cbanze 

. ‘Ike report &ils to put into context the role of market barrim III DOES policy rationale 
for energy efficiency programs For cxamplq on page 17. the report states 

of secondary importmu: for rationale, DOE cztcs market barrias that inhdnt 
cost-@active investments in cffkient te~hnolog~cs and practxes. such as 

TQ cl&r@ DOES rationale, that sentence should be replaced with the fobviI%. 

Because energy-cffbent techdogks and practices can tit&ate the 
enwronmcntal external costs of elect.nciEygenerat~on and transnission (a tnarkct 

3 
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Now on p. 23. 
See comment 3. 

Now on p. 25. 
See comment 4. 

Now on p. 26. 
See comment 5. 

failure), DOE seeks to eltminaxe market btiers that mhiblt cqt-efictive 
mvestments in efhent technologk2s and practtces, such as 

Also, on page 22, to clan@ WE’s rationale, the first sentence and the first bdet shoukl 
be deleted and replaced with follo~ng 

Became of thejb.3~nz ofthe mnk& to adequately consider electnaty-related 
eticd enviromcntal coti~ DOE is working to remove imarl him-km for 
tcchnologzes that are not ham&l to the em~onment 

t Because this df@ihm is not sufficiently addressed, the reductron of 
k5saial m in cnergy4ilcient technologiw may lead to a more 
ecotxxzkally efhent resource aUcxz3tior~ 

0 CM page 24. the report stares the followings 

Even though on avefase &ctri&y prices may Ml, rcstnaduring n-lay resuh in 
higher prks dkng pdc demand periods Dunng these periods. COIISWPW 
would likely uac less electricity and adopt TWIZ energy-efficient tcchndoges 
Thus, restwauring may fkilitate nheadcqhn of erwgy-&ent tcchnologcs 
by some ho~seho& and IGnes9s 

0 Ch page 25, Ihe fbllowmg statement IS made about a resnuctured electricity industry 

Priva!e u&or done may undasupply ~IIvestments In cer~nn types of R&D such 
as electricity tiastructure It is unclear whal other m ofR&.D investmeau 
may bc undzrsuppkd b the pm&e sector. 
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See comment 7. 

Now on p. 22. 
See comment 6. 

- 

Now on pp. 8 and 9. 
See comment 7. 

See comment 8. 
Now on pp. 20 
and 21. 

See comment-9. 
Now on p. 14. 

Now on p. 16. 
See comment 10. 

ENCLOSURE II ’ 

support of technology development is often hindered by a focus on short-term 
prot3ah1hty. a lack of resources, the uub~ltty ofmdivrdual firms to capturt: the fuil 
bennefits ofspecrfk tecimnl~ myxwenwnb, or theyeneral under investment ln 
research &at be&ib the common good more than the corporate bottom line 

I The builds on page 2 1 appear to be a paraphrase of &he Department’s dr& policy 
statement in a memo to the General Accounting Mice dated January 29 1997 (pages 5 
and 6) klowever, o tie translation, important me8mng was lost The smpkst w8~ of 
making the bdcts a~wdte would 5c to delete the phrase ‘in near term” WI the first 
bullet and d&k the phrti“in longtcnn” in the SWXCI bulk 

. The pe charts on pages 7 and 8 appear to be inaccurate - the data should be 
retrramined and the charts sho~ild clearly point out the assum- wti& were made in 
then development: 

* The percent share altnbutable to rerrewables agqears to be inacclnate with 
jnllated numbers in 1974 and underestnnates in 1995 and 2015 

t It appears that the pie-charts do net m&de data Tom independent power 
producers QFPs) 

For infiiatton an but&A ekctnc~t~ data, ccmtact Howard Walton from the Energy 
Informatkn Admmlstration at 202/426- 1223 For itiomhon on forecasts of ekxtrkity, 
contact Mary HO.. from EIA at 2021586-UZL 

. As indicated in the F&-uaq 18, I997 memo to the GAO, the examples clfprograms 
listed m the tables on ~22~ 19 and 20 do not provide a repre?xnttive sample of the 

prcgmrr~s &he Office of Energy Bfliciency and Renewable Technologies The 
i-khary memo PKhides a more approptite sampie 

. As noted m previous comments, we would p&&r that the term “~onsexvzm~n” be 
repIaeed with the tern ei5xncy (page 13, second bulkQ 

. On pase IS, fburth bullet. It would be more accurate lo replace the word “and” with the 
word “which = 

5 
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The following are GAO’s responses to comments made by the Department of Energy in its 
memorandum dated March 26, 1997. 

GAO’S COMMENTS 

1. Whether or not a particular program will be cost-effective in addressing the 
environmental degradation that may result from electric utility restructuring depends to a 
great extent on how restructuring unfolds and on the path of future electricity prices. As 
a result, it is uncertain whether DOE’s current programs will reduce additional 
environmental damages in the most cost-effective way. Other alternative programs could 
achieve the same or greater reductions in environmental degradation for less cost. The 
term cost-effective has a specific economic meaning. For example, a cost-effective 
program is one that achieves a specific reduction in emissions of pollutants at the lowest 
possible cost, among possible alternative programs. On the other hand, a program for 
which the estimated benefits exceed the estimated costs may not be cost-effective if an 
alternative program achieves the same or a greater reduction in emissions for less cost. 

Regarding DOE’s comment that our audits and analysis have shown that DOE’s Office of 
Energy Efficiency and Renewable Energy’s policies and programs are among the most 
cost-effective ways to address environmental concerns, GAO has never reported that 
DOE’s policies and programs are among the most cost-effective ways to address 
environmental concerns. 

Our statement that DOE cites market barriers as of secondary importance for its policy 
rationale reflects language suggested by DOE officials during their review of our draft 
report on February 26, 1997. We welcome DOE’s clarification that DOE is seeking to 
remove market barriers as a means to address the market failure aspect of environmental 
degradation rather than using the existence of these market barriers as a specific 
rationale for the policy and programs. It remains uncertain, however, whether eliminating 
these market barriers is the most cost-effective means for reducing environmental 
degradation. 

2. We agree with DOE’s comments that electric industry restructuring is still in its 
formative stages. As a result, it is uncertain whether restructuring wiIl result in greater 
environmental degradation than otherwise would be the case, and if so, whether DOE’s 
current programs are the most cost-effective means for addressing additional 
environmental damages. In addition, our report states that in a restructured and more 
competitive energy market, the private sector alone may undersupply investments in 
certain types of research and development such as the electricity infrastructure. 

We also agree that in the long term retail electricity prices will be important m 
determining whether consumers wiU invest in energy efficiency. Lf electricity prices rise, 
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we would expect some consumers and businesses to undertake more energy-efficiency 
investments than they would have otherwise. As a result, there should be less need for a 
federal role in encouraging the adoption of energy efficiency technologies. If on the other 
hand electricity prices fall, lower prices may induce an increase in the emissions of 
certain pollutants through an increase in the consumption and generation of electricity. 
In this case, a federal role may be needed to help reduce environmental degradation. 
Finally, the issue of climate change is currently being studied and the best approach for 
resolving this issue has not yet been determined. 

3. We have revised our report to clarify that DOE has identified market barriers that, 
according to DOE, inhibit cost-effective investments in energy efficiency technologies. 

4. We agree that electricity restructuring may facilitate the adoption of energy-efficiency 
technologies by some households and businesses. We also agree that higher prices during 
peak periods (for example, during 4 p-m to 7 p.m.) will induce some consumers to shift 
their demand to off-peak periods (for example, after 7 p.m.). Some consurners and 
businesses, however, may not have the flexibility to shift their demand to off-peak hours. 
For example, restaurants provide services during peak hours and thus may not have the 
flexibility to shift their electricity demand. Indeed, in response to higher electricity prices 
during peak hours, restaurants may choose to adopt more energy-saving equipment as a 
way to reduce energy costs. 

5. From an economic perspective, a federal role in supporting research and development 
may be justified in cases where private firms are unable to capture all of the benefits of 
their research investments. In such cases, the research may provide important spillovers 
in the form of benefits captured by other firms for which the firm making the investment 
does not receive compensation. This type of research may benefit society by leading to 
greater innovation and higher economic growth than would otherwise be the case. 
Conversely, a federal role may not be economically justified if the research primarily 
benefits the &rn conducting the research, or for which the benefits to society are limited. 

6. We deleted the words “In the near term” and ‘%I the long term” from the report. 

7. The data are from EIA’s Annual Energy Review 1995 and Annual Energy Outlook 
1997, With Projections to 201~5.~ As stated in our report, the data are for electric 
utilities, and as a result, do not include data for nonutility generators like independent 
power producers. ELI’s AnnuaZ Energy Review does not include a comparable historic 

‘Annual Energy Review 1995, Energy Information Administration (DOE/EL&0384(95), 
July 1996) and Annual Energy Outlook 1997 With Projections to 2015, Energy 
Information Administration (DOE/E&0383(97), Dec. 1996). 
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data series for non-utility generators. The Annual Energy OutLook forecast indicates that 
for electric utilities and non-utility generators combined, the proportion of generation 
attributable to each fuel source in 2015 would be 49.6 percent for coal, 28.6 percent for 
natural gas, 1.5 percent for petroleum, 10.8 percent for nuclear, and 9.5 percent for 
renewable. 

8. As indicated in our report, the list of programs represents selected examples of 
current DOE programs, which are related to electricity production, use, and conservation, 
and is not meant to be comprehensive. In addition, the programs listed in our report are 
a subset of those identified by DOE in its memo dated February 18, 1997 as an 
appropriate sample. 

9. We have revised the report to clarify that neither the Administration nor DOE has an 
explicit electricity conservation policy. 

10. We have replaced the word %rtd” with “which.” 
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